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(54) [Title of the Invention] Film Glove and Composite Glove Using Said Film Glove 
(57) [Summary] 

[Object] A conventional film glove composed, for instance, of only a porous PTFE film tends to 
tear, and when lined with a fabric for durability, becomes less flexible and is uncomfortable to 
wear. Therefore, an object of the present invention is to provide a waterproof and moisture- 
permeable film glove that has excellent flexibility, a superior fit, and adequate durability, and to 
provide a composite glove obtained using this film glove. 

[Means of Achievement] A film glove having a film 5 obtained by forming abrasion-resistant 
resin protrusions 2 on one side of a waterproof and moisture-permeable film 1. The 
protrusions 2 prevent the waterproof and moisture-permeable fihn 1 firom being directly abraded, 
and the durability of the film glove is therefore improved. 
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[Claims] 

[Claim 1] A film glove that uses a waterproof and moisture-permeable film, characterized in that 
abrasion-resistant resin protrusions are formed on one or both sides of the waterproof and 
moisture-permeable film. 

[Claim 2] TTje^lm glove according to claim 1, whereiii the waterproof and moisture-permeable 
film is a/Irawn porous polytetrafluoroethylene film. 

1 31 The film glove according to claim 1, wherein the waterproof and moisture-permeable 
1 is obtained by applying a hydrophilic moisture-proof resin coating to the entire surface of 
one or hiDth sides of a drawn porous polytetrafluoroethylene film. 

[Clarun 4] The film glove according to claim 2 or 3, wherein the inside surface of the pores of the 

Irawn porous polytetrafluoroethylene film is covered with a water- and oil-repellent polymer. 

[Claim 5] The film glove according to any of claims 1 through 4, wherein the abrasion-resistant 

resin protrusions are formed fi-om a fluororesin, silicone resin, or urethane resin. 

[Claim 6] The film glove according to any of claims 1 through 5, wherein 3 to 90% of the 

surface of the waterproof and moisture-permeable film is covered by the abrasion-resistant resin 

protrusions. 
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[Claim 71 A composite glove, characterized in that the fihn glove according to any of claims 1 
through 6 is positioned between an outer glove and an inner glove* 

[Detailed Description of the Invention] 
[00011 

[Technological Field of the Inventionl The present invention relates to a film glove and 
composite glove. In particular, the present invention relates to a waterproof and moisture- 
permeable film glove and composite glove that are ideal as waterproof gloves for work and 
sports, or dust-proof gloves for clean rooms or the like. 
[0002] 

[Prior Art] Numerous types of gloves are available today for different uses. Gloves must be 
waterproof when they are used to work outdoors in the rain or in the water; to operate bicycles 
and motorcycles; for skiing, skating, and other winter sports; and for mountain climbing in the 
rain, These waterproof gloves are generally classified as thin film gloves that are used 
exclusively for delicate manual work, and thick composite gloves that are used exclusively for 
skiing, mountain climbing, and the like. Waterproof films such as polyethylene fihns, rubber 
fikns, and vinyl chloride sheets have been used for these film gloves in the past. Moreover, the 
above-mentioned composite gloves include those where these wate rproof films are sandwiched 
between an outer glove and an inner glove. 

[00031 However, gloves that merely have good water resistance can be uncomfortable when they 
become damp on the inside; therefore, there is a need for a glove with both water resistance and 
moisture permeability. In short, a comfortable environment inside the glove that is not damp is 
ensured when water is prevented fi"om penetrating inside a glove, and water vapor that is 
produced by perspiration fi"om the hand when the glove is worn escapes to the outside of the 
glove where the vapor pressure is lower than the high vapor pressure inside the glove. 
[0004] Drawn porous polytetrafluoroethylene film (porous PTFE film hereafter) is an example of 
a material that is both waterproof and moisture permeable. This film can have a high porosity of 
80 to 95%, and it has excellent moisture permeability and is flexible because of this high 
porosity, hi addition, the polytetrafluoroethylene film itself repels water; therefore, it has 
superior water resistance. 

[0005] Accordingly, a film glove that uses this porous PTFE film has been proposed (prior 
art (1): JP Japanese Laid-open Utility Model Application Nos. 56-31518 and 56-123820). 
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[0006] Moreover, a filrnjjflyfi wheran ^^av^^noiyj^^oven^ laminated on this porou s 

PTFE fil m, and a film glove wherein a polyamide net or th e like is fiirther laminRt^^i haveheen 
proposed for the purpose of improving strength (prior art (2) : Japanese Laid-open Utility Model 
Agjg donNos. 56-31518 an d 56-123820), _ 

[0007] A composite glove has also been proposed wherein a hydrophilic thin film is formed on 
the surface of this porous PTFE film to produce a composite film, and this composite film is 
positioned between an outer glove (for instance, a leather or rubber glove) and an inner glove 
(prior art 3: Japanese Laid-open Utility Model AppHcafion No. 58-140123). 
[0008] Moreover, a composite glove has also been proposed wherein a porous PTFE film and 
cloth are laminated, and this laminated film is positioned between an outer glove (for instance, a 
leather or synthetic leather glove) and an inner glove (for instance, a glove with BOA or another 
insulation) (prior art (4): Japanese Laid-open Utility Model Application No. 59-47620). 
[0009] Means whereby a film glove is inserted between an inner glove and an outer glove as in 
prior art (3) and (4) are generally called a glove insert. 

[0010] 

[Problems to Be Solved by the Invention] As described above, porous PTFE film is a material 
with excellent moisture permeability, water resistance, and flexibility, but has poor strength; 
therefore, there is a problem in that gloves made firom porous PTFE film alone such as in prior 
art (1) tend to tear and allow water to enter the inside of the glove. 

[001 1] In this sense, prior art (2) is intended to improve strength by the lamination of a cloth or 
net, but there is a problem in that the flexibility of the porous PTFE fihn is compromised and the 
glove feels hard and does not fit well. Flexibility and fit are very important for gloves that 
require dexterity of the fingertips (for instance, gloves that are used for the work on a 
semiconductor wafer production line, work involved in packaging of food products, and 
treatment procedures in the medical and dental fields). 

[0012] In addition, although lining with cloth and the like in prior art (2) provides excellent 
strength in the directions of length and width (X and Y directions), there are problems with 
resistance to abrasion and wear in places where the porous PTFE film is exposed. There is also a 
chance that moisture permeability will be reduced and comfort will be compromised by the 
presence of the laminated cloth or the like. 
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[0013] The subject of prior art (3) and (4) is a thick glove exclusively for skiing, mountain 
climbing, or the like. Although these techniques do not presume that the glove will be used for 
delicate manual work, the gloves are extremely thick, and there is therefore a problem in that the 
gloves feel hard and are uncomfortable. 

[0014] The outer glove of prior art (3) and (4) is strong; therefore, the glove as a whole is very 
strong. However, the porous PTFE film on the inside is abraded by the outer glove and the inner 
glove, and there is therefore a chance that the porous PTFE film will tear and the water resistance 
will be compromised when the glove is used under conditions of high mechanical stress. 
[0015] a problem with prior art (3) and (4) in that the structure of the glove is complex and the 
glove is expensive. 

[0016] Therefore, an object of the present invention is to provide a waterproof and moisture- 
permeable film glove of superior flexibility and fit and adequate durability. Another object of 
the present invention is to provide a composite glove that is inexpensive, feels soft, and is 
relatively comfortable. 

[0017] 

[Means Used to Solve the Above-Mentioned Problems] The film glove according to the 
present invention is essentially a film glove that uses a waterproof and moisture-permeable film 
wherein abrasion-resistant resin protrusions are formed on one or both sides of this waterproof 
and moisture-permeable film. 

(0018] The above-mentioned abrasion-resistant resin protrusions protect the waterproof and 
moisture-permeable film fi-om the various types of mechanical stress (for instance, ftiction, 
abrasion, and scratching) that are applied to the glove when it is worn; therefore, they improve 
the durability of the film glove. In addition, the waterproof and moisture-permeable film is 
exposed between the abrasion-resistant resin protrusions. Consequently, water resistance and 
moisture permeability are not compromised and the flexibility of the waterproof moisture- 
permeable film is not affected because the film is present between the protrusions. 
[0019] The glove of the present invention is lightweight and the production steps are simple 
when compared with the case where a cloth or the like is laminated as in prior art (2). That is, 
when a cloth is laminated, there is a step whereb j^first an adhesive is applied to the waterpK)^^^ 
and moisture-permeable film, and the ncloth is laminated and bonded to the film. However, th e 
glove of the present invention can be obtained simply by conducting the step whereby rather than 
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using an adhesiv e^he a bove-mentioned abrasion-resistant resin protrusions arc formed. As a 
^result, the production step$ ci'mpitfiftH p^jii^ |i^ e cost is thereby reduced. 
[0020] The waterproof and moisture-permeable film of the film glove of the present invention is 
preferably a drawn porous polytetrafluoroethylene film (porous PTFE film). As previously 
mentioned, porous PTFE film has excellent moisture permeability and water resistance and is 
very flexible. It therefore provides a glove that is comfortable and has excellent water resistance 
and moisture permeability 
r'^'loOIll It is preferred that the waterproof and moisture-permeable fihn of the film glove of the 
I present invention be one where a hydrophilic moisture-permeable resin coating has been formed 
/ ovfiLtlje entire surface of one or both sides of a drawn porous polytetrafluoroethylene fill 
— ^022] Although porous PTFE film has a weak hydrophilic property and is water repellent, once 
a stain is deposited and allowed to penetrate the porous PTFE fihn due to the effects of pressure, 
temperature, and the like, electrostatic bonding force comes into play and it becomes difficult to 
remove the stain. Moreover, many stains are hydrophilic; therefore, there is a problem in that the 
stained part of the porous PTFE film becomes hydrophilic and the moisture resistance is reduced. 
However, when a hydrophilic moisture-pemieable resin coating is laminated as described above, 
the hydrophilic moisture-permeable resin coating protects the moisture resistance of the porous 
PTFE film by repulsing the staining substance so that it does not reach the porous PTFE fihn. 
[0023] A coating of a nonporous moisture-permeable resin is an example of the above- 
mentioned hydrophilic moisture-permeable resin coating. 

[0024] It is preferred that the inside surfaces of the fine pores in the drawn porous polytetra- 
fluoroethylene film of the film glove of the present invention b ecovered by a water- and oil- 
repellent poly mer. The continuous pores in thft pnrnns PTFff film are mainta ined because^ a 
coating is formed on the inside walls of the finep ores. 

[0025] The water- and oil-repellent polymer prevents aqueous staining substances, oily staining 
substances, and the like from reaching the porous PTFE film of the fihn glove of the present 
invention, and prevents the porous PTFE film fi-om being rendered hydrophilic and becoming 
less water resistant as a result of being stained by an oily staining substance and the like, and 
thereby preserves the good water resistance of the porous PTFE film. 
[0026] It is preferred that the above-mentioned abrasion-resistant resin protrusions in the fihn 
glove of the present invention be formed by a fluororesin, silicone resin, or urethane resin. This 
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is because fluororesins^ silicone resins, and urethane resins have good flexibility and excellent 
chemical resistance and heat resistance* 

[0027] It is farther preferred that 3 to 90% of the surface of the waterproof and moisture- 
permeable film of the film glove of the present invention be covered by these abrasion-resistant 
resin protrusions. If the covering rate (percentage of film surface occupied by abrasion-resistant 
resin protrusions) is less than 3%, there is a chance that there will be hardly any improvement in 
abrasion resistance by the abrasion-resistant resin protrusions, while if the rate exceeds 90%, 
there is a chance that the product will feel hard, there will be a reduction in water vapor 
permeability, and comfort will be compromised. The particularly preferred covering rate is 5 to 
80%- 

[0028] The composite glove of the present invention is essentially the film glove of the present ' 
invention positioned between an outer glove and an inner glove. 

[0029] As previously mentioned, the film glove of the present invention can be used alone as a 
waterproof and moisture-permeable glove, but it can also be positioned between an outer glove 
and an inner glove as described above and used as a glove insert-type composite glove. This 
composite glove has the good flexibility of the film glove positioned in the middle. Therefore, 
the composite glove as a whole is relatively flexible, feels soft, and is comfortable when worn.- . 
Moreover, the film glove on the inside has good resistance to fiiction as described above; 
therefore, it does not tend to tear even when rubbed by the outer glove or the inner glove, and 
maintains its water resistance. In addition, the film glove is inexpensive, and the cost of the 
composite glove that uses this film glove is therefore not too high. 

10030] 

(Embodiments of the Invention] Embodiment 1: Figure 1 is a firont view of the film glove of 
embodiment 1 of the present invention. Figure 2(A) is an oblique view showing the surface of a 
glove film 5 that is used in for a fihn glove 6 of embodiment I. Figure 2(B) is a cross section of 
this film. 

[0031] This glove film 5 is one wherein abrasion-resistant resin protrusions 2 are formed in dots 
on one side of a waterproof and moisture-permeable film 1. 

[0032] The method for producing the fihn glove 6 of embodiment 1 involves overlapping two 
pieces of the above-mentioned glove film 5 with the side having the protrusions 2 serving as the 
outside of the glove; forming a liquid-tight seal by heat fasion and the like around an edge 4 
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while leaving an opening for donning the glove; and then cutting the product into a glove shape 
(with a pattern cutter or the like). It is also possible to cut the glove shape with the two pieces of 
the glove film 5 overlapping and then to fuse or bond the edges 4 while leaving an opening for 
donning the glove. For instance, in the case of fusion, a blade is attached to a fusing metal mold, 
and fusion (fusion by heat, microwaves, or ultrasonic waves) and cutting are performed in one 
step. Moreover, in the case of binding, an adhesive is applied to match the shape of the parts to 
be bonded over the surface of the bottom glove film 5, the top film is placed on top of the 
adhesive, and the product is simultaneously pressed and cut. Simultaneously performing cutting 
and fusion or bonding in this way is preferred because it reduces the number of steps and 
simplifies production. 

[0033] The above-mentioned protrusions 2 are on the outside of the film glove 6. The projecting 
protrusions 2 prevent the waterproof and moisture permeable film 1 fi-om being directly abraded. 
Therefore, the glove film 5 does not tend to tear, strength is improved, and water resistance is 
retained. Moreover, good moisture permeability and flexibiUty are ensured because the film is 
positioned between the protrusions. In addition, the abrasion-resistant resin protrusions 2 . . 
exposed to the outside also act as a non-slip surface when an object is held by the glove. 
[0034] Embodiment 2: Figure 3 shows a cross section of a fihn 7 used for the film glove of 
embodiment 2 of the present invention. The glove film 7 of this embodiment 2 is one wherein 
the abrasion-resistant resin protrusions 2 have been formed as dots on both sides of the 
waterproof and moisture-permeable fihn 1. 

[0035] The film glove of embodiment 2 is produced similar to that in embodiment 1, but it has a; 
structure wherein the abrasion-resistant resin protrusions 2 are exposed on both the inside and the 
outside of the glove. Consequently, in the film glove of embodiment 2, the waterproof and 
moisture-permeable film 1 is protected by the protrusions 2, even on the inside of the glove 6; 
resistance to abrasion by the skin and nails of the hand on the inside of the glove is improved; 
and strength is improved further. 

[0036] Embodiment 3 Figure 4 is a cross section showing a film 8 used in the film glove of 
embodiment 3. The waterproof and moisture-permeable film 1 of this glove film 8 is one 
wherein a hydrophilic moisture-permeable resin coating 3 is formed on one side of a porous 
PTFE film 10 and the abrasion-resistant resin protrusions 2 are formed as dots on the porous 
PTFE film 10-side of the waterproof and moisture-permeable film 1. 
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[0037] The film glove of embodiment 3 is produced as in embodiment 1 so that the side with the 
hydrophilic moisture-permeable resin coating 3 is on the inside, and the side with the 
protrusions 2 is on the outside. 

[0038] The hydrophilic and moisture-permeable coating 3 of embodiment 3 prevents the dirt, 
body oils, and other staining substances on the hands from reaching the porous PTFE film 10. 
As a result, the good water resistance of the porous PTFE film 10 is retained. 
[0039] Embodiment 4: Figure 5 is a cross section showing a film 18 that is used for the film 
glove of embodiment 4 of the present invention. The waterproof and moisture-permeable film 1 
of this glove film 18 is one wherein the hydrophilic moisture-permeable resin coating 3 is 
positioned on one side of the porous PTFE film 10, as in embodiment 3. In the glove film 18 of 
embodiment 4, the abrasion-resistant resin protrusions 2 are formed as dots on both sides of this 
waterproof and moisture-permeable film 1 . 

[0040] A film glove is made by the same method as in embodiment 1 so that the side with the 
hydrophilic moisture-permeable coating 3 of this glove film 18 is on the inside. 
[0041] As with embodiment 2, embodiment 4 shows high strength and enhanced resistance to 
abrasion on both the outside and the inside of the glove. Moreover, as with embodiment 3, the 
porous PTFE film 10 has good water resistance. 

[0042] Embodiment 5: Figure 6 is an oblique view showing a film 9 for the fikn glove of 
^ embodiment 5 of the present invention. This glove film 9 is one wherein the abrasion-resistant 
resin protrusions 2 are formed as a lattice on one side of the waterproof and moisture-permeable 
film 1 . A glove is produced with the side in which these protrusions 2 are formed serving as the 
outside, as in Embodiment 1. 

[0043] Embodiment 6: An embodiment of the composite glove of the present invention will 
now be described. The composite glove of embodiment 6 uses the fiUn glove of Embodiment 3. 
This film glove is positioned so that it is sandwiched between an outer glove formed from 
synthetic leather and an inner glove made from a napped knit. The unit is either sewed together 
or bonded using an adhesive or adhesive tape while leaving fingertip openings and an opening 
for donning the film glove. When the ends at the fingertips are sewed, a seam is left at the 
fingertips in the film glove. 

[0044] As previously described, the film glove of embodiment 3 is soft; therefore, the composite 
glove that uses this film glove also is softer than a conventional composite glove. Although the 
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dexterity provided by the film glove is not needed with the composite glove, this composite 
glove is soft and therefore comfortable. Moreover, the film glove has good resistance to 
abrasion, does not tend to tear, has good durability, and has long-term retention of water 
resistance, as previously described. In addition, the glove is relatively inexpensive. 
[0045] Description of the materials used in the waterproof and moisture-permeable film, 
abrasion-resistant resin protrusions, and the like 

The waterproof and moisture-permeable film and abrasion-resistant resin protrusions will 
now be described in detail. 

[0046] Any material can be used for the waterproof, moisture-permeable film as long as the film 
has water resistance and moisture permeability. However, particularly preferred films are (a) a 
nonporous water-permeable film, (b) a hydrophobic porous film, (c) a polymer porous film 
coated or impregnated with a nonporous moisture-permeable resin, and (d) a polymer porous 
film whose pores are covered on the inside surface with a water-and oil-repellent organic 
polymer and which is coated or impregnated with a nonporous moisture-permeable resin, 
[0047] The moisture-permeability of the waterproof and moisture-permeable film is preferably 
3,000 g/m^^24 hours or greater, particularly 10,000 g/m^»24 hours or greater (wherein JIS L 
1099B-2 (converted to a 24-hour value) is used as the method for testing moisture permeability). 
If the moisture permeability of the waterproof and moisture-permeable film is lower than the 
above-mentioned range, the hand will tend to become damp and the glove will be uncomfortable. 
There are no particular restrictions to the upper limit of the moisture permeability as long as it is 
high because the gloves will be more comfortable as the moisture permeability of the waterproof 
and moisture permeable film increases. 

[0048] The nonporous moisture-permeable resin film (a) will now be described. i 
[0049] The nonporous moisture-permeable resin fibn is a polymer material with hydroxyl 
groups, carboxyl groups, sulfonic acid groups, amino acid groups, and other hydrophilic groups. 
It is preferably a film that can swell in water but is insoluble in water. Specific examples include 
at least partially crosslinked polyvinyl alcohols, cellulose acetate, cellulose nitrate, and other 
hydrophilic polymers, as well as polyamino acids and polyurethane resins, fluororesins, and 
silicone resins having polar fimctional groups. Polyurethane resins and fluorine moisture- 
permeable resins are particularly preferred in view of their heat resistance, chemical resistance, 
moldability, moisture-permeability, and the like. 
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[0050] A nonporous hydrophilic polyurethane resin is preferably used as the polyurethane resin. 
This nonporous hydrophilic polyurethane resin is usually obtained by reacting a highly 
hydrophilic polyol and polyisocyanate compound as the primary starting materials. 
Polyoxyethylene glycol can be cited as an example of the highly hydrophilic polyol, but when 
the purpose is to improve moisture permeability and increase the curing speed, the use of 
polyoxyalkylene polyol is also effective, or a diol can be used together with the polyol. The 
isocyanate group-containing prepolymer obtained by this reaction can be used as a two-liquid 
composition by being combined with a curing agent for the prepolymer. Diols or diamines can 
be used as the curing agent. Moreover, a one-liquid composition that does not include a curing 
agent can be used so that the composition is cured by the moisture in the air or the like, or a two- 
liquid composition and a one-liquid composition can be used together. 
(0051 1 Preferred fluorine moisture-permeable resins include those that contain polar functional 
groups, such as carboxylic acid perfluoro ion-exchange resins, sulfonic acid perfluoro ion- 
exchange resins, and the copolymers of fluorine-containing monomers and hydrophilic group- . . 
containing monomers disclosed in JP (Kokai) 4-139237. 

[0052] The thickness of the nonporous moisture-permeable resin film (a) is preferably 3 to 
400 Jim, particularly 5 to 100 nm. If the nonporous moisture-permeable resin film is too thick, 
there will be a reduction in water vapor permeability, the product will feel hard, and the glove 
with therefore be uncomfortable. It is preferred that the nonporous moisture-permeable resin 
film be as thin as possible while still providing the necessary mechanical strength. 
[0053] The hydrophobic porous film (b) will now be described. 

[0054] Examples of this hydrophobic nonporous film are conventional hydrophobic continuous 
porous films made fi-om synthetic resins, such as polyolefin resin porous films and fluororesin 
porous films. When a continuous porous film formed fi-om a polyolefin resin such as 
polyethylene or polypropylene is used, water-repelling treatment can be performed with a 
fluorine water repellent or silicone water repellent. Porous films of polytetrafluoroethylene, 
tetrafluoroethylene/hexafluoropropylene copolymer, polyvinyl fluoride, and polyvinylidene - 
fluoride can be used. Of these, porous PTFE films obtained by drawing polytetrafluoroethylene 
are particularly preferred because of their excellent chemical resistance, heat resistance, water 
resistance, moisture permeability, and flexibility. 
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(0055] The maximum pore diameter (maximum pore diameter as specified in ASTM F-316) of 
the hydrophobic porous film is preferably 0.01 to 10 |im, particularly 0.1 to 1 ^m. This is 
because if the maximum pore diameter of the hydrophobic porous film is less than 0.01 fim, the 
film will be difficult to produce, while if the maximum pore diameter exceeds 10 jim, water 
resistance will be inadequate. The porosity of the hydrophobic porous film is preferably 50 to 
98%, particularly 60 to 95%. This is because if the porosity of the hydrophobic porous film is 
too low, there will be a reduction in vapor permeability and the glove will not be comfortable, 
while if the porosity is too high, there will be a reduction in film strength. Porosity is determined 
by calculation with the following formula fi-om the apparent density {p) as measured in 
accordance with the apparent density measurement according to JISK 688S. 

Porosity (%) = (2.2 -p)/2.2 x 100 - 
[0056] The thickness of the above-mentioned hydrophobic porous film is preferably 5 to 
300 nm, particularly 10 to 100 ^im. This is because if the hydrophobic porous film is too thin, 
the film will be difficult to handle during production, while if the film is too thick, there will be a 
reduction in water vapor permeability, the glove will feel hard, and comfort will be inadequate. 
The thickness measurement is the average thickness as measured with a dial gauge (measured 
without applying a load other than the load of the main spring using the Teclock 1/1,000 mm dial 
thickness gauge). 

[0057] The "polymer porous film coated or impregnated with a nonporous moisture-permeable 
resin (c)" will now be described. 

[0058] The polymer porous fihn in (c) is preferably heat-resistant and corrosion-resistant. 
Examples include porous films of polyolefin resin, such as polyethylene and polypropylene; 
porous films of polycarbonate, polystyrene, polyvinyl chloride, polyvinylidene chloride, and . 
polyester; and porous films of fluororesins, such as polytetrafluoroethylene, 
tetrafluoroethylene/hexafluoropropylene copolymer, polyvinyl fluoride, and polyvinylidene 
fluoride. Of these, a porous PTFE film obtained by drawing polytetrafluoroethylene is preferred 
because of its excellent heat resistance, chemical resistance, water resistance, moisture 
permeability, and flexibility. It should be noted that the polymer porous film used here is not 
necessarily hydrophobic. This is because water resistance is ensured with the nonporous water- 
permeable resin layer. 
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[00591 The maximum pore diameter of the polymer porous film is preferably 0.01 to 10 \xm, 
particularly 0.1 to 1 ^m. This is because if the maximum pore diameter is too small, it will be 
difficult to produce a film, and if the maximum pore diameter is too large, it will be particularly 
difficult to obtain a thin film of a moisture-permeable resin when a composite film is obtained by 
coating or impregnation with a moisture-permeable resin. Porosity of the polymer porous film is 
preferably 50 to 98%, particularly 60 to 95%. This is because if the porosity is too low, there 
will be a reduction in water vapor permeability, while if the porosity is too high, the strength of 
the porous film will be compromised. The thickness of the polymer porous film is preferably 5 
to 300 ^m. This is because if the film is too thin, the film will be difficult to handle during 
production, while if the film is too thick, there will be a reduction in water vapor permeability, ' 
the film will feel hard, and comfort will be compromised. 

[0060] Examples of the nonporous moi$ture*permeable resin used to coat or impregnate the 
polymer porous fihn include the same materials as cited for use with the nonporous moisture- 
permeable resin film (a). Of these, nonporous hydrophilic polyurethane resin is particularly 
preferred. 

[0061] Thickness of the nonporous moisture-permeable resin used to coat or impregnate the 
polymer porous film is preferably 1 to 50 ^m, particularly 3 to 30 ^m. This is because if this 
part is too thick, there will be a reduction in water vapor permeability and comfort will be 
compromised, while if this part is too thin, it will be difficult to form a uniform film coating 
without pinholes. 

[0062] The following methods are examples of methods for coating or impregnating the polymer 
porous film with a nonporous moisture*permeable resin. In short, when the nonporous moisture- 
permeable resin is a polyurethane resin, a method can be used whereby two components, a 
polyol and a polyisocyanate, are mixed, the mixture is applied while still fluid before the curing 
reaction has ended, and then the product is cured by being heated. When the nonporous 
moisture-permeable resin is a fluororesin, a method can be used whereby a solution of resin 
dissolved in an organic solvent such as alcohol, ketone, ester, amide, or hydrocarbon is applied, 
and the solvent is then removed. When the nonporous moisture-permeable resin is a silicone 
resin, a method can be used whereby the resin is dissolved in toluene or another organic solvent, 
this solution is applied, and then the solvent is removed. Any other method can be used as long 
as the resin is used in liquid form. For instance, it is also possible to use a method whereby a hot 
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melt adhesive is heated to fluidity, the fluid adhesive is applied, and then the adhesive is cured; 
or a method whereby a dispersion is applied, heated, and allowed to cure. Specific application 
methods include methods perfonned using a gravure roll, reverse roll, doctor roll, or kiss roll; 
dipping; and spraying. 

[0063] When a composite film of a polymer porous film coated or impregnated with a nonporous 
moisture-permeable resin (waterproof and moisture-permeable film) is used for a film glove, it is 
preferred that the nonporous moisture-permeable resin side be used on the inside (the side 
touching the hand). When the nonporous moisture-permeable resin side is used on the inside, the 
body oils, perspiration and other staining substances from the hand can be blocked by the 
nonporous moisture-permeable resin layer; therefore, it is possible to prevent the polymer porous 
fihn from being stained by these staining substances and losing water resistance. 
[0064] When a glove is manufactured using a porous polymer film in the form of a resin film 
that cannot be fused by heating, such as a porous PTFE film, the nonporous moisture-permeable 
resin that is on the inside of the glove can be melted and the edges can be fiised by heating. 
[0065] The "polymer porous film (d) whose pores are covered on the inside surface with a water- 
and oil-repellent organic polymer and which is coated or impregnated with a nonporous 
moisture-permeable resin" will now be described. 

[0066] The polymer porous fibn of (d) can be the same as that used for (c). There are no special 
restrictions to the organic polymer that covers the surface on the inside of the pores of the 
polymer porous film as long as it is an organic polymer that is water- and oil-repellent. 
An ideal example is a polymer having pendant groups that appear as repeating fluorinated 
organic side chains. 

[0067] The details of this type of polymer and the method whereby it is made into a composite 
film with the porous polymer film are disclosed in W094/22928. An example is given below. 
[0068] 

[Chemical formula 1] 

O 
I) 

CF3 (CF3) „-CH2CHj-0-C-CR = CH^ 
[0069] (n in the formula is an integer of 3 to 13 and R is H or CH3.) 
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[0070] An aqueous microemulsion (average particle diameter of 0.01 to 0.5 m) of a polymer 
obtained by the polymerization of the fluoroalkyl acrylate and fluoroalkylene acrylate 
represented by the above-mentioned chemical formula (the fluorinated alkyl segment preferably 
has 6 to 16 carbon atoms) is formed using a fluorinated surfactant (for instance, ammonium 
perfluorooctanoate), this microemulsion is applied to the polymer porous film, and the fihn is 
heated. As a result, the water and fluorinated surfactant are removed and the fluorinated polymer 
is melted to obtain the desired water-and oil-repellent porous film having continuous pores 
wherein a coating is formed on the inside surfaces of the pores in the porous substrate. 
[0071 ] Another organic polymer is a copolymer of perfluoro-2,2-dimethyl- 1 ,3-dioxol and 
tetrafluoroethylene (brand name: AF polymer, DuPont). The method can be used whereby the 
polymer is dissolved in an inert solvent such as perfluorocarbon (brand name: Fluorinert, 3M), 
the polymer porous film is impregnated with the solution, and the solvent is removed by 
evaporation or the like in order to coat the inside walls of the pores of the polymer porous film 
with the organic polymer. 

[0072] As previously mentioned, when a polymer porous film is stained by an aqueous or oily 
staining substance, the phenomenon occurs whereby the polymer porous film becomes • 
hydrophilic and there is a reduction in water resistance. However, the phenomenon involving a 
reduction in water resistance can be prevented by coating the inside surface of the pores in the 
polymer porous film with an organic polymer that is water-and oil-repellent. 
[0073] The nonporous moisture-permeable resin that coats or impregnates the polymer porous 
film can be the same as that used in the above-mentioned nonporous moisture-permeable resin 
film (a). A nonporous hydrophilic polyurethane resin is particularly preferred. 
[0074] The abrasion-resistant resin protrusions will now be described. 
[0075] The abrasion-resistant resin protrusions can be formed fi'om a resin that is based on 
fluorine, urethane, silicone, ester, amide, or the like and that will cure in situ after being applied 
in liquid form. Fluorine rubber, silicone rubber, and urethane resin are examples of particularly 
preferred resins because of their good flexibility, chemical resistance, and heat resistance. Of 
these resins, those with rubber elasticity are preferred. 

[0076] Screen printing, gravure printing (method of transferring resin with a roll having a 
gravure pattern), spray painting, and other conventional methods can be used to form the 
abrasion-resistant resin protrusions on the waterproof and moisture-permeable film. 
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[0077] As previously mentioned, the resin surface area (covering rate) of the abrasion-resistance 
resin protrusions formed on the surface of the waterproof, moisture-penneable film is preferably 
3 to 90%, particularly 5 to 80%. 

[0078] There are no special restrictions to the shape of the abrasion-resistant resin protrusions as 
long as the abrasion-resistant resin covers the surface of the waterproof and moisture-permeable 
film, and they can be applied in the form of dots or a lattice, as previously described. 
[0079] The waterproof and moisture-permeable film with abrasion-resistant resin protrusions 
used in the film glove of the present invention ("film base" hereafter) (for instance, films 5, 7 
through 9, and 1 8 in working examples 1 through 5) can also be used in hats. That is, this film 
can, for instance, be inserted between an outer hat and an inner hat. As with the above- 
mentioned composite glove, this hat has good water resistance and moisture permeability, is soft, 
and is comfortable to wear. In addition, the above-mentioned film base on the inside has good 
resistance to abrasion, as previously mentioned; therefore, it does not tend to tear when abraded 
by the outer hat or inner hat. Moreover, the above-mentioned film is not too expensive, as 
previously mentioned, and the hat is therefore not too expensive. The fihn base used in such a 
hat is in no way different fi-om the film base used in the film glove of the present invention, and a 
film made from the same materials and with the same properties can be used, 
[0080] Moreover, the film base used in the film glove of the present invention can be employed 
for purposes other than the above-mentioned composite glove and composite hat. This film base 
can be widely used as a waterproof and moisture-permeable fihn with improved durability. 

[0081] 

[Working Examples] The present invention will now be described in specific terms with 
working examples. 

[0082] Working Example 1: A porous PTFE film with a thickness of 30 ^m, a maximum pore 
diameter of approximately 0.2 nm, and a porosity of 85% was used as the waterproof and 
moisture-permeable film. 

[0083] A solution of 100 parts by mass of polyether polyurethane containing 60 to 65% of 
oxyethylene groups by mass ratio and 5 parts by mass of trifimctional tolylene diisocyanate 
adduct dissolved in the mixed solvent listed below was used as the starting material for the 
hydrophilic moisture-permeable resin coating (coating starting liquid hereafter). The polyether 
polyurethane was polyurethane produced fi-om diphenylmethane diisocyanate and polyol, and the 
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mixed solvent was a mixture of SO parts by mass of dimethyl formamide and SO parts by mass of 
xylene. 

[0084] Moreover, a solution obtained by dissolving 100 parts by mass of fluorine rubber (brand 
name: DAI-EL GSOl Daikin Industries Ltd.) in 300 parts by mass of MIBK (isobutyl methyl 
ketone) and then mixing 100 parts by mass of this solution with 8 parts by mass of the following 
curing Hquid (protrusion starting liquid hereafter) was used as the starting liquid for the abrasion- 
resistant resin protrusions. The curing liquid was 1 part by mass of curing agent (brand name: 
Epomate FlOO, Yuka Shell Epoxy Co., Ltd.) diluted with 9 parts by mass of MEK (methyl ethyl 
ketone) and 17 parts by mass of methanol. 

[0085] The above-mentioned coating starting liquid was applied to one side of the porous PTFE • 
film using a roll coater, the film was dried for five minutes at 100*C, and the product 
("composite film" hereafter) was heat treated at 160'C for 10 minutes. 

[0086] Next, the protrusion starting liquid was applied in dot-form to the other side of the porous 
PTFE film (the side of the composite film on which hydrophilic moisture-permeable resin 
coating was not formed), and the film was heated and cured with a heat roll at ISOT. 
(00871 The resulting glove film has a hydrophilic moisture-permeable resin coating on one side 
and fluorine rubber (abrasion-resistant resin protrusions) in the form of dots on the other side. 
The rate of coverage by the fluorine rubber dots was 40%. 

[0088] Comparative Example 1: Using the same porous PTFE fihn (thickness of 30 jim, 
maximum pore diameter of approximately 0.2 urn, porosity of 85%) as in working example 1, 
the same coating starting liquid as in working example 1 was applied to one side of a porous 
PTFE film using a roll coater. This film was then dried for five minutes at 1 OO'C and heat 
treated for ten minutes at IdO^C. 

[0089] The resulting glove film was a hydrophilic moisture-permeable coating formed on one 
side of a porous PTFE film. 

[0090] Comparative Example 2; A polyethylene film with a thickness of 29 \im served as the 
glove film in comparative example 2. Specifically, in comparative example 2, a pair of 
Suniment gloves made by Sansyo was disassembled, and the film thus obtained was used. 
[0091] Evaluation of Working Example 1 and Comparative Example 1: Moisture- 
permeability, abrasion resistance, and water resistance of working example 1 and comparative 
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example 1 were tested. The testing methods are described below. The results of these tests are 

shown in Table 1. 

[0092] Moisture-permeability test 

Moisture permeability was tested by JIS L 1099 Method B-2. The measurement is 
represented by the 24-hour conversion. 
[0093] Abrasion tests (abrasion-resistance) 

Abrasion resistance was tested by JIS L 1096 Method A (universal method). That is, a 
test sample was placed on a rubber film and rubbed in both directions with a piece of abrasive 
paper (Norton Emery A621 #0). The state of the sample was checked macroscopically every ten 
cycles of rubbing. Abrasion resistance was measured based on the number of times the sample 
was rubbed until it tore (abrasion resistance improves with an increase in the number of times the 
sample is rubbed). The above-mentioned abrasive paper was replaced every time the sample was 
rubbed SO times. 
[0094] Water resistance test 

The test was conducted in accordance with JIS L 1092 Method B (high water pressure 
method). That is, a sample piece was fastened to a test cylinder, with the outside surface of the 
piece (surface used on the outside) serving as the surface in contact with water. The water 
pressure on the side in contact with water was raised and water resistance was measured based 
on the water pressure (kgf7cm^) reached when water leaked from three or more places on the 
inside surface (side not in contact with water) of the sample piece. In order to avoid deformation 
and tearing of the sample piece under water pressure, the test was conducted using a punching 
plate having 69 holes that measured 8 mm in diameter and had a pitch of lO.S mm. The plate 
was positioned on the opposite side of the surface in contact with water. 
[00951 
[Table 1] 





Working Example 1 


Con^arative Example 1 


Comparative Example 2 


Moisture permeability 
(g/m^' 24 hr) 


18,000 


18,000 


400 


Abrasion test (times) 


140 


50 


150 


Water resistance (kgf7cm^) 


4 or greater 


4 or greater 


4 or greater 
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[0096] As is clear from Table 1, working example 1 is not inferior to comparative example 1 in 
terms of water resistance or moisture permeability. Moreover, abrasion resistance is 
considerably improved and is approximately the same as that of the polyethylene film of 
comparative example 2. It is obvious that the polyethylene film of comparative example 2 has • 
excellent abrasion resistance, but the moisture permeability is low and the film tends to become 
damp. 

[0097] The film glove and composite glove of the present invention have been described in 
specific terms, but the present invention is of course not limited to these examples. These 
examples can be modified appropriately within a scope that includes the essential points of the 
invention, and each of these modifications falls within the technological scope of the present 
invention. 

[0098] 

[Effect of the Invention] As previously described, stress applied from the outside to the film 
glove of the present invention is alleviated by the abrasion-resistant resin protrusions. 
Accordingly, the waterproof and moisture permeable film surface is less likely to scratch, 
durability is therefore excellent, and good water resistance is maintained. Moreover, the 
flexibility (softness) and moisture permeability of the waterproof and moisture-permeable film 
are not compromised when compared with a conventional glove laminated with cloth or the Hke, 
so the glove fits well and is very comfortable. Moreover, the glove is inexpensive when 
compared with a conventional glove laminated with cloth and the like. 
[0099] The composite glove of the present invention is obtained by inserting the above- 
mentioned film glove with excellent flexibility, moisture permeability, water resistance, and 
durability. Therefore, the composite glove overall has better flexibility, moisture permeability, ; 
water resistance, and durability than a conventional composite glove. The composite glove is 
also no more expensive than a conventional composite glove. 

[Brief Description of the Drawings] 

Fig. 1 is a front view showing the fihn glove of the first embodiment of the present 
invention. 

Fig. 2(A) is an oblique view showing the surface of the film used in the fihn glove of the 
first embodiment, and Fig. 2(B) is a cross section of the same. 
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Fig. 3 is a cross section showing the film used in the film glove of the second 
embodiment of the present invention. 

Fig. 4 is a cross section showing the film used in the film glove of the third embodiment 
of the present invention. 

Fig. 5 is a cross section showing the film used in the film glove of the fourth embodiment 
of the present invention. 

Fig. 6 is a cross section showing the film used in the film glove of the fifth embodiment 
' of the present invention. 

[Key] 

1: Waterproof and moisture-permeable film 

2. Abrasion-resistance resin protrusions 

3. Hydrophilic moisture-permeable resin coating 

4. Edge 

5,7,8,9, 18. Glove films 
6. Film glove 



[Fig. 1] 
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[Fig. 2] 




[Fig. 3] 



[Fig. 4] 
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[Fig. 5] 
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[Fig. 6] 
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10 0 4 6] fiDgEite/k@iS{±7^yVAi Urii. 

'c*>i;^^ (ft) jSfc7Las?a<^fe«tii&7^/uA. (b> Bt 

7K^#?Lgr7-r/UA, (c) il55>-T^?lK7^/vi.|c» 
?LH3fatt»t/IB$rjavliXliSgU/::t><7>, (d) iw55^T- 

10 0 4 7] ±ffil»*)Si».ftfe7-fykAcoSiSiSJi, 3 0 
0 0g/m2. 24 h rUA±755*fl^L<, J:!P*f^feL.< 

11 1 ^ g/m2 . 2 4 h r |^i:-C#>6 (iSJaflfcO&^»:fr 
ffil*, J I S L 1 0 9 9 B"2fi: ( 2 4 K^I«Jlft.JJ) 
ICJI-S) 0 te:^®IStt7^/UAco3lSffi;f&^mi?EjB[fflJ;r) 

*SS{l7-f/WA(0jS«iit(i» m^^Kmyi^\%>i^i 

10 0 4 8] ilkJCjiK (a) «>jft?LttSffi{5fe<»/IS7^/U 

[004 9] a$Stt:n-K®L'i{*l«/fR7 ^ /UAO-Wfft LT 
I;!. :^?6^2£. :*/u;K:^r V/wK. ;^A'.'nyjKi5. r^/l» 



100 5 0] )(Liim^\^^ymkh\.x\t. mxi<r> 

M i; ic^tvt mv^:/ V7^- h<t^«jiSrS/S^^ ur 

- (07^ U4f y "-OlffifbJW <Olfl;^A'&t>'ti:fc <t t) rifle®! 

10 05 1] ±227 ylK^Tiaia^^WfiSiUTtt. Bi^l^* 
fig2Sifr^*"t*?> Wx.«;^/u?l?>'l»5r«^^-7/P;*-o 

W^B. 1$IK1S|I4- 1 3 9 2 3 7^5'^=^<w|Kl7^^$J^XV^^» 

10 0 5 21 ±92 (o) (Ot^?lJtSfa^-Wflg7-f/u/>co 
i^^^L-Cli. 3-4 0 0i4m*^iflfct<» 
<r^5-X0 0**mT^#>^» Sll7Li(fSiHimfl37^/UA 

[0 0 5 3] tfcf:i±E (b) co^«*^*#^?L^^7Y/^i^lI 
(005 4] Wi^TRtt^^TLH^-f/UAirLti*, ^/SW 

y>j'U7^>'etjjgy,(^)g^?Lis«c, 7 3/§RWfig»co*TLS 
rf?yxf^kx-^7jfy7*PK'U'>^^(0 
40 n^^y-.<'i^7^>'mi&<^iit[«e*?iKf4-'^ffli-^-&«<^»i, 7 

fTt4i-?,fcftv.p 7 5^a?«»flB5S*?lKM^i:LrrJ:. ?lfy 
7" h9 7/^54•^3:n^U':✓, h ^ 7/1^5^-13 .x*M^>/^ 
d|r-y-7/^;^o7'otruv^ffi^«c. .if y 7 ><t l^'-/^. 
;tfy 7y{b:b'r.yr>«?(0#?l?r(i';)^*if Jbn^o 

T (> y -r h 7 7 /V j!- o :t ^ 1^ ^ ffi (fiiteflB UT w e»n 

^^lPLHPTFE7^/t.Art, aif3K,8,{4. ^mt. Vsi^ 

100 5 5] ±82«i?K14#^a®7-</i.AC9ia:^c7lS (A 
60 STM F-3 1 6W«[«ic:j:>?ia:;^?lt««r»Jfi!) 
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.^r,l:5 0-9 8%W^ L< , J: >) W-^ L< i;fc 6 0- 9 

i&TLru* J I S K 68 
2?L* (%) =12. 2-p)/2. 2X100 

[0 0 5 6) ^fcjt'^m^^.^i\MyHfy^^<o\^^tt 

X\t^--ZOO nx\\mVXl.<. J:9WkU<(11 0- 

L]fe5pi$?I5d ('? ^ y n y ttW 1 / 1 0 0 0 
m m y ^ ir v- y ^ V- v^^ifl v \ ?*'fifirciiil 

[0 0 5 7] *lc±SB (c) <0 raj>f.#aH:7^/wi. 

[ 0 0 5 9 J J;gi5j{5^^T-^^7i¥l5' /t'ACQya:^TL^i: t 
-Cl*0. 0 I -1 0|im*5ff*L< . J:0»*L<I4 

0. i-i/^mrife^. /S-A-?lfS;)5/J^$il^^)^7^/v 



(6) 

JO 

1 0 0 6 0 1 jiKm'T'^Kny •< 

$lJ-5±ie»?lKa*ffittt»flfit UXf;!:, ±52 (a) COS 

[006 11 i9;»-?#^?lH7^/wAlw»:ftJX*iSS$'tt 
fc.l:ffi»?iaaiattl«]!R<0l?;5^rt:. 1-50/1 m;ft«»* 

[ 0 0 6 2 J ±^m)=f'i(^iiny ^ A^M:.±^miins 
( 0 0 6 3 J ±8eif^5>^*?ist7 ^ /ui^io.ses^iKiS 

[006 4 J *fci;j?e#^?lHi5;i5>iF'>'-</wAi: tr^^Tl 
H P T F E >f A?5?<0i;Ric^Kftftfe?J-C ^ '^^V ^mflR 7 ^ /V 
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(0 0 6 51 &CJ;33 (d) O ri^iH-#fl.K7-f /UA 
(006 6J R (d) ^9|>^OIC45SI^6SS»^|^?LK7^ 



(0O60) (^«|^. nttS'^ I 3coea. RfiHXil 
(0 0 7 01 ±l£{t*^'C«Stl^7/V:*-oryV;^/Vr 

ox-r/W>?9 y (^pjfttef^O. 01-^0. bum) ^7 » 

^^v>T^nKtv wn^-iHs^y^^^^isr 
(00 7 1 ] *^ft!LcoJf^^»^^;•^-fc ur, /^-7/w^ 

->*?lSt7^yWA<0jSi?l(^*fl3|itasr'5{cii, (jq;<.tf 
/<-7^M'P>!;-7l(>' (fttlig,* : 713 y ^-^ h 3Mlt 

I00 7 2J RTfaiCoeiuTKyu ^i^o^^^^pi^^-ci, 

(00 7 3) J:ffii?^J>-7-^EK7 ^ /^Atl^^XfiSiS 

(00 7 51 mmmtmrnnmo^^at^i: un*. 7 y 
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X*5o 

(006 71 C<oa4;1^ y 'r-»c/-ti'u«r*?LKK>>-T' 
7 -< /i'A(Clfl'&ft1'«>7ttOWttlCOV »XflWO 9 4/ 
2 2 9 2 8^«l^tClja?nS*ti:*50 . -ttO-MSrTSElC 

(00681 

((bil 

O 
II 

;-0-C-CR = CH, 

i(xwm<r>m^. jSt^xa^uAcfg, -tcoffiBffXfiiaik-r 

(007 61 ±3eWK^^m«§K!58fi«9«:]ni2E557KSS 
{±7-f/PA«iiSi»caa2t-5;^a:i: UXlt. xi^y->-W 

1 0 0 7 7 1 mm.^mz. ^Lm^s!mwmw^m^ 

1 0 0 7 8 1 i^i!ii:m^mLmm%mi<r>nx^t tx 
li, ai^jigi£^imji§/)5S^?K3ra^ft7-<A'Aa&ai*:*>^<--x 

[0 0 7 9] UH. :itc^W<??7^/UiH^^o-:/(cfflv>6 
ilB^,^t6t«t«ISSa?5ei»W&W7KiSiii*7-r;uA (tilT, 
7-i/uAifti«:rSwt*«*-5) (ffy^nf, 3JS6?f$JSl 

XOl^<. Dn-<S>e«);ttfK7^/u/vift5r^1'((«M?^i:i^ffl!lW 

l):x«J;t'Dtfe</:)iiv*tj<o^/k^^ ;jnxXi^Bcco±i?e7^ 

6. 51^fli!jra-l^^rtflU^a^-l;:J:»)i§l»4-SitXtK?8UJ$ 
%itXi)^t^m^m.7 ^fVJ^m^ri:KVi)'^to^^ 
%<fi.\^t^h. ffl^i LXtfoS'^M/dit.cOi/jJb/^ 

jjc^iyi jc^F, ^) 7 ^ /u A ^ o - T'ii^ V ^ 6 7 ^ /V Aia ^ 

(OO8OI $fc*if£W«>7-</UA/o-7'Uffli^S7 
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(008 1] 

3 0 /im. ia*?LSiPJO. 2 *i m, 2a^8 5 
%c0^7iK P T F K 7 < A ^rffi (/ 

(008 3] ±Ka*ffiamm)iSH«w<^wf^i^^ u 

> ^ y v;^^ y v-r - h i 4f y ;t-- /i- e> /i: 6 y ^ 
A' AT 5 Ki5 08rfi8C<O:^VuySrS^LfcL©'Cfc 

(0 0 8 41 ^fc±'i^&mmmm^f&^(ommk 

LXit. yyU^J^ m^fu^ : ^^>f3:;uc 5 0 1 ^^-^ 
^^VltSJ) I OOffliftSCSrM I BK ('Yyy^/i'^^/u 
>5rh>') 3 0OlSilt^3I}w?afA?L, C<on?«?i« I 0 0 Km 

{k^u^ ; ^?K/- h F 1 0 0 ilUfh:•>*/^X7t^:^'W.i: 
ffl) iKftaS-. MI£K Qftft 

(0085] ±J2^^YLMP T F E 7 ^ ;VA<o-*iOffi 
[00 8 6] 9;ir±B2#?LaFTFE7>ryPAcote*(0 
(00 8 7J i96itfe^o*-^ffl7</L^Afd:, -:^xoaS 



( [0088] <tt:©Wl>±ffi3Jteffiliiraa^o*?Lff 
PTFE^'^/WA (J?S30;/m. /a:^cagW0. 2 ii 
m, &a*8 6%) ^ffiv\ li(|l^?liSPTFE7^;uiK 

-c55>iig«:«aL, botc-ci o^BJJB&at 
ft. 

[0 0 8 9] 1ije>n>S:^^p-><ffl7^/WAfi*TL«EPT 

[0090] <«:»Bf>l2>J5$2 9/*ocr>;*?y3c^^y 
7^/uA$rit«i«2(0yp-y^7^/uAt t/U WBS 
M:KPJ2ltfU*:WUIiSANSY0liJl •^)':r./yh^ 

[0091] [mmm 1 1 it« w 1 0tm'i .i^ummi 

[00 9 2] • SiSflE^ 

J IS L 1 09 9 B-2te;cJ:»;SSl£«r»);^L 

(00 9 31 • mn^m immm) 

J I S L 1 09 6 Aift 

igltt (NORTON EMERY A621 #0) 
:>;|iiJ(CfJSS»L. 1 0ls]W«i!5lcl§tt-e^R;^-(7)W©«rfi& 

iv.i±3a5»«sttfi 5 0 ini!?B«fiiu sua L 

[0094] -DSTTkUr^ m:ii^m 

J I S L 1 09 2 Btt' (S;lcEffi) i::W»Lr^® 

*J£ (kgf/cn^) ^h^xmA^mtLfto (ilL, 
Sm(D'M''\0. 5am<Ot"y'^'C6 9|Brav*^/«>'f-> 

(0 0 9 5] 

(1^1] 
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(0 0 9 6] % 1 ;)'e>$>«'«tStw. 3l!tt0!|l 0>b<OltJt 
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10 0 9 71 «J:(^)aiw4c«Wi::ff67'f/wA^<ci-:/ 
IwB^ LIU 6«llfflX-ifi^U3£5!*;iD^T3l<ltS-rs ^ t ti 
(009 81 

Its. 'i^S^<::8{n5. *fct**<o*ft*4'«®i-^»^ 
10 0 9 9] *fc;4c^9J«::»6l!fl&/o-7'ri. 



((^21 (A) fiSISM!i6.lc07-fA'i./P'-7^lCfflv^ 

^7 ^ A^J^(omi:^'r&9^JM. (b) i«coi»3pia» 

1(SI3J ;^^»J]<0^K/I^(iS2Ufi^57^/WAi^P-7'lC 

1041 ;1s«W<05IW®3lc«ft57^/PA^<P-yK: 

[Das J *«i9]eog?ttfl?liS4|Ift5 7^/WA/p-7'lC 
^ V ^ S 7 ^ 5Sr ^n-tiwafj BSo 

1061 *«l!n<0^^;f$tjg5lC«^.7^/l'A/P-7'!C 

;n V ^ ^ 7 /w J. 4 ?f: El, 

m^<osiifli 

1 W7Kaistt7^/i'A 

2 mmmmhm^&t^ 

3 m^K^Sii^^flnst&ffli 



5, 7. 8. 9. 18 yP-yfll7-{/l^i^ 
6 7^^/UA/p-y 
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